Enhanced calcium release in the acute neuronopathic form of Gaucher disease.
Gaucher disease is an inherited metabolic disorder caused by defective activity of the lysosomal enzyme, glucocerebrosidase, resulting in accumulation of the lipids, glucosylceramide (GlcCer), and glucosylsphingosine (GlcSph). Little is known about the mechanism leading from lipid accumulation to disease, particularly in the acute and subacute neuronopathic forms of Gaucher disease, types 2 and 3, respectively. Recent work from our laboratory has shown, in animal models, that GlcCer enhances agonist-induced calcium release from intracellular stores via the ryanodine receptor, which results in neuronal cell death. We now test whether calcium release is altered in human brain tissue obtained post-mortem from Gaucher disease patients. Agonist-induced calcium release via the ryanodine receptor was significantly enhanced (P < 0.05) in brain microsomes from the acute neuronopathic form of Gaucher disease (type 2) (43 +/- 6% of the calcium in microsomes) compared to the subacute (type 3) (27 +/- 3%) and the non-neuronopathic (type 1) (28 +/- 6%) forms, and controls (18 +/- 3%), and correlated with levels of GlcCer accumulation. These findings suggest that defective calcium homeostasis may be a mechanism responsible for neuropathophysiology in acute neuronopathic Gaucher disease, and may potentially offer new therapeutic approaches for disease management.